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Description 



[Live Dead Live - Voltmeter Operability 

Tester] 

Background of Invention 

[0001] i Field 0 f the invention 

[0002] The present invention relates generally to the verification 
that a voltmeter and its test probes, test leads and sens- 
ing and display circuits are working and more particularly 
to an improved method and apparatus to verify a volt- 
meter and its test probes, test leads and sensing and dis- 
play circuits are working before and after each use. 

[0003] 2. Background and Related Art 

[0004] Voltage is a term used to describe the amount of energy 
or electromotive force available to move a certain amount 
of electrons from one point to another in an electrical cir- 
cuit, which results in a difference in electrical potential 
between two points. A conductor is a substance or object 
that offers a pathway for electrons or current to flow. Re- 



sistance is a term that describes an inhibitor of electron or 
current flow. Current and resistance are inversely propor- 
tional in that the higher the resistance the lower the cur- 
rent flow. When voltage or electrical pressure is exerted 
upon a conductive closed loop or circuit, current will flow 
within the circuit and if voltage is applied to an open cir- 
cuit no current will flow; however, both circuits are said to 
be energized. 

[0005] Voltage can be represented by two typical forms, alternat- 
ing current (AC) or direct current (DC) voltage, both forms 
are commonly used to supply various electrical circuits 
and electrical equipment. A voltmeter is an instrument 
used to determine whether or not there is a difference in 
electrical potential between two points and if there is a 
difference in potential, to determine the magnitude of the 
difference in potential. A voltmeter is a very high resis- 
tance device so that very little current flows when a volt- 
age measurement is being taken and therefore it con- 
sumes very little power. 

[0006] a voltage indication seen on the meter signifies that there 
is a difference in potential between the two points being 
measured. Two or more conductors, with an earthen or 
equipment ground considered as a conductor, having 



such a difference, are considered to be energized. Thus a 
voltmeter is utilized to determine whether or not a circuit 
is energized or de-energized. 

[0007] a voltmeter that does not indicate properly can lead a 

user to believe that a circuit is de-energized when in fact 
the circuit is energized. This can lead to many hazards 
with varying consequences, ranging from very minor to 
disastrous including damage to electrical equipment, 
shocks and burns or even death to the user of the faulty 
voltmeter as well as his/her co-workers. 

[0008] | n an attempt to avoid the preceding hazards the Occupa- 
tional Safety & Health Administration (OSHA) has adopted 
certain regulations (Standards 29 CFR) under which "Selec- 
tion And Use Of Work Practices 1910.333"has been incor- 
porated. Under paragraph 1910.333(b)(2)(iv)(B) it states: 
"A qualified person shall use test equipment to test the 
circuit elements and electrical parts of equipment to 
which employees will be exposed and shall verify that the 
circuit elements and equipment parts are de-energized. 
The test shall also determine if any energized condition 
exists as a result of inadvertently induced voltage or un- 
related voltage back-feed even though specific parts of 
the circuit have been de-energized and presumed to be 



safe. If the circuit to be tested is over 600 volts, nominal, 
the test equipment shall be checked for proper operation 
immediately after this test." 

[0009] a voltmeter is commonly the test equipment of choice 

used to test the circuit elements and electrical parts of the 
circuit to verify that they are de-energized. Even though 
the OSHA guidelines specifically point out that the test 
equipment used to verify voltages above 600 volts shall 
be checked for proper operation immediately after testing 
for energized circuits has occurred, many companies have 
adopted this ideology for all voltages. Before working on a 
circuit, a common "safe working practice" is to check the 
voltmeter on a known energized voltage source to verify 
that the meter is operational. These checks also verify that 
the voltmeter's test probes and test leads are functional. 
The voltmeter is then used to check and verify whether or 
not the circuit and/or equipment to be worked on is de- 
energized and as a last check to verify the meter did not 
fail during the circuit testing, the meter is again checked 
against the known energized voltage source. This testing 
is commonly referred to as a live-dead-live (LDL) check. 

[0010] Currently the technique for performing a live-dead-live 
check of a voltage meter requires the user to locate a 



known energized source of potential and verify the meter 
is operating properly. The user would then check the cir- 
cuit to be worked on to verify it is de-energized, as evi- 
denced by no voltage indication on the meter. Finally, be- 
fore starting work on the circuit/equipment, the user 
would once again verify that the meter is operating prop- 
erly by re-checking the meter against the known ener- 
gized source. If the meter operates properly during the fi- 
nal check against the known energized source, then the 
user would know that the meter had not suffered a failure 
before or after the circuit/equipment to be worked on was 
verified to be de-energized or "dead". 
1 ] Known techniques/methods of performing a live- 
dead-live check of a voltmeter can be very time consum- 
ing and may provide a false sense of security to the user if 
there is an intermittent problem with the meter or its test 
leads. Also, in some cases both AC and DC voltage may 
need to be verified depending upon the type of circuit or 
equipment on which the work is going to be performed. 
Typically the user will first test the meter on a known en- 
ergized source to verify the meter is operating properly. 
The user will then take the voltmeter to the location where 
the work is to be performed and verify the circuit/ 



equipment is de-energized. Finally, the user will return to 
the known energized source and re-verify the meter is 
operating properly. If the circuit/equipment to be worked 
on is located in an area where a known source is not 
present, the user must leave the area to verify the meter is 
operating properly. If both AC and DC voltages are 
present in the circuit/equipment to be worked on this 
process may have to be repeated twice, so that the user 
can verify that the meter is operating properly for both 
types of voltage. This technique/methodology is obviously 
inconvenient and time consuming and could lead to the 
user to deciding not to perform the live-dead-live checks. 
This decision could lead to dire consequences as the un- 
verified meter then becomes the sole barrier in preventing 
personnel injury and/or equipment damage. 
[0012] | n addition to the inconvenience, theoretically the meter 
could pass all the live-dead-live checks but due to an in- 
termittent problem that presents itself while moving from 
the location where the initial meter verification was per- 
formed to the work location, it could still indicate the cir- 
cuit/equipment is de-energized when in fact it is ener- 
gized. The user may attempt to minimize the possibility of 
an intermittent problem going un-noticed and presenting 



itself after the initial meter verification by bringing a 
portable voltage source to the work area to perform the 
live -dead- live checks. This requires the user to carry a 
portable AC and/or DC source, which is often large and 
heavy, and an extension cord to the work area. He must 
also locate a reliable power source to feed the portable 
unit to avoid inaccurate results while performing the live- 
dead-live checks. In addition, many industrial and com- 
mercial facilities utilize circuits and/or equipment that are 
located in harsh environments. Normally, in instances 
where the work will be performed in a harsh environment, 
every effort is made to minimize the amount of test 
equipment taken into the work area for safety and envi- 
ronmental reasons. 
[0013] Thus, while techniques currently exist to perform live- 
dead-live tests on voltmeters, challenges still exist. Ac- 
cordingly, it would be an improvement in the art to aug- 
ment or even replace the current techniques with new 

techniques. 
Summary of Invention 

[0014] The overall objective of the present invention is to provide 
a new method for performing live-dead-live checks or 
tests on a voltmeter. More particularly, a further objective 



of the present invention is to provide an improved method 
to perform live-dead-live checks or tests in which a sin- 
gle, simple, reliable, small, self contained, portable, bat- 
tery powered device is utilized to perform live-dead-live 
checks for voltmeters designed to measure AC and/or DC 
voltages. 

[0015] Accordingly, the present invention takes advantage of 
known standard electronic circuits to provide a portable 
"voltage indication" meter validation tester. The invention 
consists of three main components, an AC voltage output, 
a DC voltage output and LED's, used for indication. An il- 
luminated LED indicates that the output is energized. The 
tester may be built into a small portable case or enclosure 
or the three components may be built into other existing 
devices, such as a flashlight or a voltmeter. 

[0016] implementation of the present invention enables a volt- 
meter user to utilize a light weight, small, portable tester 
that can be kept in the meter user's possession and in 
close proximity to the circuit and/or equipment to be 
worked on, without the need for cords or a power supply. 

[0017] Accordingly, with the art described herein, a voltmeter 
user can verify locally, without inconvenience, that the 
voltmeter to be used to measure the circuit and/or equip- 



ment voltage potential is operational. The meter user will 
carry the portable LDL tester with the meter to the circuit 
to be worked on. The meter user will then choose the type 
of voltage, either AC or DC, that will be measured with the 
voltmeter. An indicating LED will let the voltmeter user 
know that the portable LDL tester has sufficient battery 
power and output power for the type of voltage chosen. 
The meter user will then insert the probes of the voltmeter 
into the output jacks provided on the LDL tester. If the 
voltmeter is operational, an appropriate reading will be 
displayed on the voltmeter for the type of voltage selected 
on the LDL tester. This will indicate that the test leads, the 
voltmeter sensing circuit and the voltmeter display are 
operational. The voltmeter user can then verify that the 
circuit/equipment to be worked on is de-energized. After 
the voltage checks are completed, the meter user will 
again insert the meter probes into the LDL tester's output 
jacks and verify that the voltmeter is operational, indicat- 
ing the circuit/equipment to be worked on is truly de- 
energized. 

[0018] Furthermore, implementation of the present invention as- 
sists making the live-dead-live testing an easily per- 
formed function and an easily ingrained "safe working 



practice" for all voltmeter users, thereby preventing or 
minimizing the possibility of personnel injury and/or 
equipment damage. 
[0019] These and other features and advantages of the present 
invention will be set forth or will become more fully ap- 
parent in the description that follows and in the appended 
claims. The features and advantages may be realized and 
obtained by means of the instruments and combinations 
particularly pointed out in the appended claims. Further- 
more, the features and advantages of the invention may 
be learned by the practice of the invention or will be obvi- 
ous from the description, as set forth hereinafter. 
Brief Description of Drawings 

[0020] | n order that the manner in which the above recited and 
other features and advantages of the present invention 
are obtained, a more particular description of the inven- 
tion will be rendered by reference to specific embodi- 
ments thereof, which are illustrated in the appended 
drawings. Understanding that the drawings depict only 
typical embodiments of the present invention and are not, 
therefore, to be considered as limiting the scope of the 
invention, the present invention will be described and ex- 
plained with additional specificity and detail through the 



use of the accompanying drawings in which: 
[0021] Figure 1 illustrates a three dimensional diagram of the 

present invention. 

[0022] Figure 2 illustrates the present invention connected to a 

"typical" voltmeter 
Detailed Description 

[0023] The present invention relates to a method or methods and 
an apparatus used to perform live-dead-live tests on a 
voltmeter. More particularly, the present invention relates 
to a method and an apparatus that confirms the voltmeter 
is operational before relying on its indication prior to per- 
forming work on an electrical circuit, electrical equipment 
or devices or components of an electrical circuit. 

[0024] Some embodiments of the present invention enable an 
initial "live" check of a voltmeter's indication to be per- 
formed using an apparatus that can be relied upon to be 
functional, thereby the meter user can be confident that 
the meter is operational. The apparatus will have both AC 
and DC voltage output capability. The meter user will se- 
lect the type of output voltage desired by the "voltage se- 
lection switch" on the apparatus (see Figure 1) depending 
on the type of circuit voltage the voltmeter will be used to 
measure. 



[0025] Some embodiments further embrace using light emitting 
diode (LED) indications connected to the AC and DC out- 
put jacks of the apparatus, henceforth referred to as the 
"LDL" tester. With the "voltage selection switch" in the 
"off" position there will be no LED indication, in the AC 
position the corresponding LED will illuminate and in the 
DC position the corresponding LED will illuminate. Both 
LED's are fed from the output of their corresponding volt- 
age chosen from the "voltage selection switch". Therefore 
the user will be confident that when either AC or DC volt- 
age is selected and its corresponding LED is illuminated, 
the LDL tester is working properly. 

[0026] still further embodiments of the present invention enable 
the LDL tester to be fed from a small battery. Since the 
voltmeter is a high resistance device, very little power is 
required to operate the voltage indication of the meter. 
Therefore, the LDL tester only uses a small battery to 
power all of it's circuitry. The LED indications of the LDL 
tester also serve to let the meter user know when the bat- 
tery has exceeded its useful life. No LED illumination when 
the voltage selection switch is moved to AC or DC from 
the off position would indicate to the user that either the 
battery doesn't have sufficient power or a failure has oc- 



curred within the LDL tester circuitry. 

[0027] still further embodiments of the present invention enable 
the LDL tester to be very light weight and portable. Since 
the LDL tester uses a small battery and standard elec- 
tronic circuitry to provide either an AC or DC output, 
portability is achieved. 

[0028] Accordingly, those skilled in the art will appreciate the 
methods, processes and features discussed herein relat- 
ing to the embodiments of the present invention. The LDL 
tester will allow a live-dead-live test of a voltmeter to be 
performed prior to using the voltmeter to confirm that an 
electrical circuit, components of a circuit, and/or electrical 
equipment are de-energized. The LDL tester allows a volt- 
meter user the flexibility to transport the portable LDL 
tester to the circuit or equipment that will be checked by 
the voltmeter user. The user will then put the voltmeter on 
the proper scale for the circuit or equipment voltage the 
meter will be used to check. Then, as shown in Figure 2, 
the appropriate type of voltage will be selected on the LDL 
tester and the appropriate LED will illuminate indicating 
that the output is correct and that the LDL battery has 
sufficient power. 

[0029] Those skilled in the art will also appreciate that the volt- 



meter probes can then be inserted into the output jacks of 
the LDL tester and the voltmeter indication can be verified 
to be operational. If the voltmeter cannot be verified to be 
operational, utilizing the LDL test, the meter should not 
be used to confirm a circuit, components, devices and/or 
equipment are de-energized. If the voltmeter is verified to 
be operational utilizing the LDL tester it can then be uti- 
lized to verify that the circuit to be worked on is de- 
energized. If voltage is indicated, the circuit under test 
should be de-energized and re-verified utilizing the LDL 
tester and the voltmeter in accordance with the methods 
described herein. If the circuit under test is not energized, 
the voltmeter should be re-tested with the LDL tester to 
verify that it is still operational and did not fail while the 
voltage checks were being made. 
[0030] The LDL tester is the only battery powered, portable, 
lightweight test apparatus available that may be relied 
upon to perform a live-dead-live test on a voltmeter. Ac- 
cordingly, it is highly desirable to the utility, mining, man- 
ufacturing, and various other industries worldwide that 
are adopting the safe working practice of performing live- 
dead-live tests on voltmeters prior to working on an elec- 
trical circuit, components, devices and/or equipment. 



[0031] Thus, as discussed herein, the embodiments of the 

present invention embrace a method for performing a 
live-dead-live test of a voltmeter. More particularly, the 
present invention relates to a method and an apparatus 
that confirms the voltmeter is operational before relying 
on it to perform work on an electrical circuit, electrical 
equipment, devices and/or components of an electrical 
circuit. 

[0032] The present invention may be embodied in other specific 
forms without departing from its spirit or essential char- 
acteristics. The described embodiments are to be consid- 
ered in all respects only as illustrative and not restrictive. 
The scope of the invention is, therefore, indicated by the 
appended claims rather than by the foregoing description. 
All changes that come within the meaning and range of 
equivalency of the claims are to be embraced within their 
scope. 



